CLAIMS: 



A method of bonding solder balls to bond pads on a 



suj^trate* comprising: 

contemporaneously retaining at least two solder balls over different 
^spective\ bond pads on a substrate in the absence of flux; and 

with! said balls so retained, exposing the balls to bonding 
conditions effective to bond the balls with their associated bond pads. 

2. The method of claim 1, wherein the exposing of the balls 
comprises lasAr-bonding the balls. 

3. A method of bonding solder balls to bond pads on a 
substrate comprising: 

placing at \ least portions of a plurality of solder balls within a 
frame and in registered alignment with individual bond pads over a 
substrate; and 

while the ba^l portions are within the frame, exposing the balls 
to bonding conditions effective to bond the balls with their associated 
bond pads. 



4. The metl 
placing comprises plac 
within the frame. 



\f bonding solder balls of claim 3, wherein said 
ig kidividual solder balls within individual holes 
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The method of bonding solder balls of claim 3, wherein said 
placing \&53>prises placing majority portions of individual solder balls 
within individual holes within the frame. 



The method of bonding solder balls of claim 3, wherein said 
exposing Comprises laser bonding the balls with their associated bond 
pads. 

^\ " The method of bonding solder balls of claim 3, wherein said 
exposing romprisps^laser bonding the balls with their associated bond 
pads by fbcikg the/position of the frame and moving a laser beam 
relative to the irame from ball-to-ball. 

^ 7^ The method of bonding solder balls of claim~37 wherein said 
closing Comprises laser bonding the balls with their associated bond 
pads by fixing the position of a laser beam and moving the frame 
relative to the\ laser beam from ball-to-ball. 

The method of bonding solder balls of claim^3 further 
comprising moving the frame away from the substrate. 



10. TfiK mjrthod of bonding solder balls of claim 3 further 
comprising after i^e exposing of the balls, moving the frame away from 
the substrate. 
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Tl>. The method of bonding solder balls of claim 3, wherein: 
said placing comprises placing individual solder balls within 
individual holes within the frame; and 

said\ exposing of the balls comprises re flowing the solder balls 
while the balls are within their individual holes, and further comprising 
after said flowing removing the frame from around the re flowed balls. 

12. T\he method of bonding solder balls of claim 3, wherein said 
placing comprises placing said ball portions on fluxless bond pad 
surfaces. 

13. A ikethod of bonding solder balls to bond pads on a 
substrate comprising: 

providing a\ frame having a plurality of holes sized to receive 
individual solder Halls; ^ 

delivering individual balls into the holes from over the frame; 

placing the balls into registered alignment, while the balls are in 
the holes, with a plurality of individual bond pads over a substrate; and 

bonding the baMs with their individual associated bond pads. 



14. The 
receive a majorit 




d of claim 13, wherein the holes are sized to 
tion of an "associated solder ball. 



M122'98/.P0t A27980825154S 



12 



PAT-US\AP'0O 



• 



The method of claim 13, wherein the holes are sized to 
receive a majority portion of only one associated solder ball. 

16. \ The method of claim^l3, wherein said delivering of the 
individual Iballs comprises rolling at least one ball over a frame surface 
until the one ball drops into an associated hole. 

17. IThe method of claim 13, wherein said delivering of the 
individual Halls comprises rolling a plurality of balls over a frame 
surface until\ individual balls drop into respective associated individual 
holes. 



18. Thl 
into registered 
substrate befo 



ethod of claim 13, wherein said placing of the balls 
ment yComprises^ moving the frame to proximate the 
fe\any/<H the balls are delivered into the holes. 



19. The iAethod of claim 13, wherein said placing of the balls 
into registered alignment comprises^moving the frame to proximate the 
substrate before any of the balls are delivered into the holes; and 

said delivering! of the individual balls comprises rolling a plurality 
of balls over a framd surface until individual balls drop into respective 
associated individual holes. 
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The method of claim 13, wherein the bonding of the balls 



cd mp rise sV laser bonding the balls with their individual associated bond 
pads. 



2t\ The method of claim 13, wherein the bonding of the balls 
comprises ^ser^bonding the balls with their individual associated bond 
pads by fixii^the /position of the frame and moving a laser beam 
relative to the* fi&tne from ball-to-ball. 




The method of claim^l3, wherein the bonding of the balls 
^ laser bonding the balls with their individual associated bond 
pads by fi)png the position of a laser beam and moving the frame 
relative to tile laser beam from ball-to-ball to effectuate the bonding. 



MI22-981.P0I A2r980S2515-t'N 



14 



PAT-US\AP-00 




the holes, the balls being 



^\j\y/23. A method of bonding solder balls to bond pads on a 
substrate comprising: 

providing a frame having a plurality of holes; 
inserting individual solder balls into 
small enough to pass through the holes; 

placing the frame into proximity with a substrate having bond 
pads positioned thereon, more than one of 
an individual solder ball the re within and in 
associated* bond pad on the substrate; 



he plurality of holes holding 
registered alignment with an 



laser-bonding the solder balls to their individual bond pad; and 
after the laser bonding, removing thje frame from proximity with 
the substrate. 



24. The method of claim 23, wherein said inserting comprises 
inserting said balls from oveAth^fmne. 




method of claim 23, wherein said laser-bonding 
a laser beam relatiVert^ and between individual solder 



The method of z\ixx ^3&^ wherein said laser-bonding 
comprises moving individual solder balls relative to a generally-fixed 



laser beam. 
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A method of bonding a solder ball to a bond pad on a 
strate\ comprising: 

providing a frame having a hole; 
providing a solder ball having an outer surface; 
retaining the solder ball within the hole in an ambient processing 
environment which is generally uniform over the entirety of the ball's 
outer surface; and 

while the colder ball is within the hole, bonding the solder ball 
with an associates bond pad on .a substrate. 



28. Th6^ifietKod of claim^_27, wherein the retaining of the solder 
ball comprises^ i^taining at least a majority portion of said ball within 
the hole. 

29. The method oS claim 27 further comprising inserting the ball 
into the .hole from a \porftio^ within said ambient processing 
environment. 



l\ The method of claim 27, wherein the bonding of the solder 
bjtff comprises laser bonding saicT ball. 
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il. A method of bonding solder balls to bond pads on a 
substrat^ comprising: 

providing a surface having a plurality of holes therein; r ^^ p 
providing a plurality of solder balls over the surface; 
depositing some of the solder balls into at least some of the 
holes; and 

bonding the solder balls which were deposited into the holes to 
individual associated bond pads positioned on a substrate proximate the 
holes. 

3%. The method of claim 31, wherein the providing of the 
solder ba^ls comprises rolling at leastTone ball over the surface and into 
a hole. 

33. The method of claim 31, wherein the providing of the 
solder balls comprises rolling a plurality of balls over the surface and 
into individual respective holes. 



34. The fne\hjefd of claim 31, wherein: 
each hole is dimensioned to receive only one ball; and 
the providing of\the solder balls comprises rolling a plurality of 
balls over the surface and into individual respective holes. 
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The method of claim 31 further comprising removing any 
balls froha over the surface which were not deposited into a hole. 

to. The method of claim 31, wherein the bonding of the balls 
iprisfcs laser-bonding each ball to an individual bond pad. 

37. \ The method of claim_-31» wherein the bonding of the balls 
comprises laser-bonding each ball to an individual bond pad by fixing 
the position! of a laser beam and moving each, ball into the path of the 
laser beam. 

38 V The method of claim 31, wherein the bonding of the balls 
comprises yaser-bonding each ball to an individual bond pad by moving 
a laser bea\n to engage each ball. 



39. A\ method of bonding solder balls to bond pads on a 
substrate composing: 

providing \ surface having a plurality of holes therein; 
providing Vnb/e sjgfder balls than there are holes over the surface; 
moving thy plurality of balls and the surface relative to one 
another effective toASeposit one solder ball into each hole; 
removing excesa solder balls from over the surface; and 
bonding the bails which were deposited into the holes to 
individual bond pads positioned on a substrate proximate the holes. 
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4(3. The method of claim 39, wherein the bonding of the balls 
comprised laser bonding the balls?^ 




^4J^\ The method of claim 39, wherein the bonding of the balls 
laser bonding the balls by moving each ball into the path of 



A solder ball support apparatus comprising: 
a \ frame; and 

a plurality of ball-supporting features configured to maintain at 
least two\ solder balls in registered alignment with at least two different 
bond pads on a substrate. 




43/ \The| sMjtejL^atf support apparatus of claim 42, wherein the 
b a 11-suppd^tirig/ features comprise individual holes which~ex£end through 
the frame. 



44. The \ solder ball support apparatus of claim 42, wherein the 
individual holes ire dimensioned to receive only one solder ball at a 



tune 
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